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WINTERING  BEES  IN  CANADA 


BV 

r.  W.  L.  Siadcn.  Dominion  Apiarirt 


lNTH(M)rtri(>N. 


Thii'  btillotin  dUrUiisrs  a  vital  factor  in  tin-  buildiiiK  i>p  "f  th(^  bcvlcpppinif  iiidiutry 
i:i  CaiiiiJu — the  presprvation  of  the  l>ri>*  Juriiiu  the  wiritiT.  There  die  in  C'linada 
t'Tery  winter  large  niimberji  of  eolonit*  which  a  little  rare  and  forethmiKht  would  have 
•aved.  Many  more  are  srrmiisly  weukeiied,  al^o  fur  the  want  of  timely  and  intelliitetit 
preparation.  It  is  far  Ix'tter  '.a  exereisc  this  eiirc  thiin  to  find  emp»  and  depleted 
hives  in  the  sprinir,  and  make  the  b<'es  that  survive  !>pend  the  he-^^t  part  of  the  sunuiier 
fillinft  them  aKain.  The  remarkably  hijrh  yields  of  ho^iey  in  many  plaees  in  Canada, 
and  the  Kood  priee  that  honey  now  brinKi^,  offer  a  stronft  financial  iiidueement  to 
prepare  the  bees  for  winter  with  the  most  intellitrent  care.  To  put  off  the  preparation 
of  the  bees  for  the  winter  until  cold  weather  has  arrived  i«  to  court  disas»er,  b<'can-i' 
exposing  the  bees  to  cold  early  in  winter  and  disturbing  them  during  cold  weatlur 
are  injurious. 

The  long  and  cold  winter  in  many  parts  of  (,'anada  is  not  so  hard  on  the  be«^» 
a»  might  be  imagined,  and  in  some  re*ipp<'ts  winterinsj  is  easier  than  in  a  mild  country 
like  England,  or  in  tiie  S4)uthern  State*.  This  ii»  Ix-eause  the  Iwes  rest  more  .  >im- 
pletely  during  the  winter  in  Canada.  Few  conditions  are  more  trying  to  beea  than 
those  encountered  in  the  British  Isles  during  February,  March  and  April,  when  they 
wear  themselves  out  and  die  by  hundreds  in  raising  a  little  brood  and  flying  out  to 
visit  the  e.irly  flowers  in  the  chilly  changeable  weather.  The  same  conditions  occur 
on  Vancouver  Island.  In  most  patin  of  Canada,  however,  the  winter  rest  continue* 
until  some  time  in  April.  Then  come  quickly  tii.  long  warm  days;  the  bee*  breed  up 
fast,  and  the  colony  becomes  strong  in  a  rem.'ii''.;ably  short  time. 

We  have,  however,  learned  several  thin.;t<  ui"  it  wi>iterini{  bees  in  Canada,  tha 
neglect  of  any  otie  of  which  will  bi     i  ruin  and  ileatl.   'n  the  colony.     One  of  the 

0  eay,  populous  colonies, 
'Ufxfil'  of  wholesome  ston* 
old.  I'he  snces.sful  winter- 
"ints. 


most  important  of  these   requirenu     s  is  etron      thi»t    i^ 
consisting  mainly  i>f  young  bees;       other  is  w    v.hnn'i 
in  the  combs;  and  a  third  is  ade<niute  protection  from  t 
ing  of  bees  in  Canada  depends  mainly  upon  thc*c  thrc. 

Bees  do  not  hibernate  in  the  true  seni-e.    When  :" 
pact  cluster,  and  the  bees  in  the  heart  of  th'  cluster  p' 
which  is  derived  i.om  the  consumption  ot  food.     T.i 
net  as  insulators  to  prevent  the  escape  of  tlie  licat,  ami 
Phillips  has  shown  that  bees  beirin  to  cluster  whcrn   th. 
to  57°  F.    The  temperature  of  the  air  inside  the  hive  di 
be  below,  but  not  far  below  '>'  degretis. 


-  cold,  "hey  form  a  com- 

•  'iv  muscular  activity 

itsidc  of  the  cluster 

warmed  themselves. 

;  irc  in  the  hive  falls 

-  Winter  should  therefore 


As  a  result  of  the  consumption  of  food,  waste  matt<  i 
Healthy  bees  discharge  this  waste  matter  only  during  flisi. 
Canada  the  winter  ie  too  cold  for  bees  to  fly  for  four,  five,  or 
long  period  makes  it  of  the  greatest  importance  that  the  bees  U 
the  cold  that  they  will  not  need  to  consume  much  food,  also  tha 
wholesome  and  as  free  as  possible  from  indigestible  matter.     Ii 
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lect.s  in  the  inte«tine. 

"It   in    many  parts  of 

"  six  fwnths.     This 

*■  '1  pr      -eted     .'om 

'1  ii.    pertei'tly 

'  T  i'   small. 


or  the  ben  hare  b«vn  pspooed  to  wvere  pold  durinK  the  o«rlT  part  of  the  winter,  and 
Mpecially  if  the  {o,>A  i*  unwholi»ome.  thore  will  be  a  heavy  oonaumption  of  utore. 
and  a  rapid  accumulation  of  f^^.  brinffinjr  about  a  condition  known  a«  .ly^entcry, 
thm  how.  itself  in  cxcwmive  heat  prcnlurtinn  and  in  jjrcat  rpntlcwnnw,  tnanv  of  the 
iiek  bee*  leaving  the  hiv-  a*  noon  as  the  temperature  ri«e«  a  little,  but  while  it  is 
still  too  low  for  a  f«vour«",Ie  fliKhl.  co  that  they  die  outtide  in  larRe  numbera.  Usually 
the  abdomen  is  distended  and  the  mouth  of  the  hire  is  soiled  with  the  brown  f»ces. 
In  a  bad  cas.'  of  dysentery,  the  colony  usually  die*  before  sprinK.  or  it  survives  with 
to  few  bees,  and  these  no  much  enfeebled,  that  it  fails  to  becoire  profitable. 

Since  bees  wear  and  a«p  in  winter  just  aa  surely,  though  not  *o  rapidly  as  in  sum- 
mer, and  a  maximum  population  is  needed  to  survive  far  into  the  sprinK  rn  order  to 
raise  a  larKe  quantity  of  brood  then,  it  is  important  that  the  beea  poinK  into  winter 
should  be  younit. 

The«e  facta  explain  why  successful  winteri'njf  d.|Kinhi  priiv .ipfllly  uix.n  the  above- 
nienti  ned  three  cncidition*.  which  »■»•  may  repeat:  populous  coloni.-x  coiixi^tinff  mainly 
of  younir  bees,  plenty  of  whoW.nie  -tores  in  the  combs,  and  ade<4uate  protection  from 
the  cold. 

STRONG  COLONIES  OF  YOUNG  BEES. 

By  yound  bees  we  mean  those  that  have  done  little  or  no  field  work,  but  they 
should  have  hiui  at  least  one  flijrht  l>eforc  winter.  Where  there  is  no  late  honey  flow 
tliesc  bees  will  U-  raiwnl  principally  in  AuRunt  and  early  September.  The  best 
way  to  ifct  bce^  raised  in  larsre  numbers  n  Aujnist  and  SeirteniWr  is  to  have  in  the 
hive  a  queen  raised  the  same  year,  this  queen  to  bejrin  layiui?  not  later  than  the 
middle  or  end  of  .Inly.  Thia  means  that  she  should  be  raised  in  .Tune  or  early  July 
durintt  the  honey  flow  from  clover.  No  better  conditions  for  rearing  queens  exist  than 
th.»e  found  i-n  Canada  during  the  -lover  honey  flow.  Not  onlv  will  the  colony  con- 
taininK  this  young  quei-n  raise  more  and  better  bees  for  winter  than  one  containing 
an  old  queen,  but  the  youiiir  queen  will  be  more  prolific  and  profitable  the  followinjr 
reason.  It  may  not.  however,  be  c.rivenient  to  requeen  evsry  colony  every  Year,  ami 
a  vigorous  year-old  queen  will  make  a  good  colony  for  winterit.(?  if  the  colony  is 
stronir  in  July.  Colonies  that  are  not  strong  in  the  fall  should  be  put  together  so 
that  ea.-h  hive  contains  enough  bees  to  crowd  over  at  leaet  eifht  combs  of  Langstroth 
size  before  the  weather  is  cold  enough  for  clustering  closely. 


WirOLESOME  STORES  IN  PLENTY. 

It  is  fortunate  that,  as  a  rule,  the  homeys  of  the  north  are  more  wholesome  for 
winteriiiff  than  those  of  the  south. 

Clover  honey  is  an  excellent  winter  food  for  bees.  In  places  around  Lake  St 
.lohii.  gne..  where  the  honey  stored  comes  entirely  from  alsike  and  white  clover,  the 
bees  winter  well  in  spite  of  nearly  seven  months  of  confinement  in  the  ce'lar  Buck- 
wheat honey  has  a.6o  been  found  satisfactory  for  wintering  in  the  region  where  this 
plant  gives  nc<tar. 

On  the  other  hand,  dandelion  honey  has  proved  unwholesome.  Some  of  the 
honeys  gather.^  in  late  summer  are  also  unwholesome,  especially  those  found  in 
certain  marsh  distru-ts  m  the  Maritime  Province*.  The  honey  of  the  hard  maple  has 
been  complained  of  oy  beekeepers  in  southern  Ontario.  Dandelion  honey  and  the 
honcv  reported  to  con."  from  hard  maple  granulate  so  hard  in  the  combs  that  the 
mntenng  bees  may  hno  .t  'difficult  or  i.nrx,ssihle  to  remove  and  use  the  honey.-  aI 
Ottawa,  hard  gran.ila.ed  honey,  which  it  is  susinvted  comes  partlv  from  sweet  clover 
occasionally  causes  cixs.deral.U-   loss  of  bees  in  winter  for  the  same  reasoo. 


In  »ome  place*,  specially  in  purt*  o(  the  north,  tht  been  are  •.)roetim«»  unable 
to  ripen  and  wal  the  honey  (fathered  from  a.te.  and  other  late  ik>ur«c»  owinf  to  the 
rapid  <Kiset  of  <iM(i  weather.  Such  unripe  hn:»e.v  ii  liable  to  femifni.  and  in  thi.. 
eonditiou  it  will  quitUly  c«u»e  dyaentery. 

Dyaentcry  and  death  will  hUo  rapidly  follow  the  coMumption  of  wintir  »tore« 
conMMinB  partly  of  fruit  jui<-e«  uather-'  '<}  »he  U-va.  fx  instanee.  from  ovcr-ripe 
ra^pherrirs  or  from  plum»  that  have  U  i  pun'  <1  b*  birda  or  in*.Mt«.  or  from 
J.Ui.b«'rrie«  thut  have  been  burat  by  fnwt.  H'  ,-<li'W.  vhe  excretion  of  plant  he.- 
dropp«Hl  cm  the  leaven  of  trewi  and  collected  by  the  b.'e.  is  uko  very  injurious  beeiuiw 
it  contain*  a  lartte  proportion  of  indim-^tible  matter.  Fortunntely,  it  i*  produi-i-^l  nri.l 
coUiM-ti-d  by  the  beea  lej*»  frwjuently  and  !«»«  exten*ively  in  Catiuda  than  to  the  Kouth. 

The  iM'st  subatitute  for  unwliolegome  atorca  i>t  a  pure  gugur  nyrup  miule  by  Htirring 
two  piirtH  by  nieaaun  of  irronulated  auirar  into  one  of  boilinff  water  and  allowinK  It 
to  ••ool.  This  nyrur  aid  be  given  about  the  middle  of  September,  or  in  w.utliern 
Ontario,  eiir'y  in  P  ■•■  .  Thi<4  will  (rive  the  beeg  time  to  cap  over  moat  of  the  .^ynip 
while  the  w»-ii<her  '■'.■■  «  warm,  and  to  consmme  enough  to  form  an  area  of  empty 
cell*  in  th<>  lower  pan,  of  the  middle  i-orobs  for  the  winter  cluster  to  occupy  before  cold 
weiuhcr.  The  syrup  should  be  given  in  feeders  placed  in  the  hive*.  A  l(»-pouud 
honey  pnil  with  a  Tiumber  of  smiill  holes  punch.-d  in  the  lid  and  placed  upxide  down 
over  the  combs  makes  a  good  feeder. 

In  mo^t  placM  the  stores  left  in  the  hive  after  the  supers  have  been  removed  in 
the  full  lire  from  mixed  source*,  and  only  fair  in  quality.  The>  are  also  usually 
deficient  in  quantity.  A  good  and  widespread  iirncticc  is  to  feed  each  colony  with 
syrup  enoinfh  to  bring  it  to  u  sufficient  wtiiiht.  iirivin«  in  no  ciisc  less  thuii  uboiit  15 
pcrtrads.  The  syrup  being  stored  close  to  tlic  'i^tcr  is  conaume.l  liefore  the  honey, 
rnd  thus  the  accumulation  of  fieces  is  delayetl. 

The  tpiantity  of  etores  to  be  left  or  provided  for  the  winter  should  be  estimated 
iiU'rnllv.  The  qiiuutity  that  a  colony  consumes  varies  considerably,  and  when  the 
storcti  are  inferior,  may  be  more  than  twice  as  much  as  when  they  are  good.  Heavy 
cor'uniption  of  stores  also  results  from  several  other  causes.  Bees  winterin^t  outside 
■  onMime  more  store.*  than  in  the  cellar.  Tho  most  commoa  cause  of  the  death  of 
•olonics  in  winter  i«  starvation  by  the  exhaustion  of  their  stores.  As  a  general  state- 
ment, it  may  l)e  said  that  at  least  40  pounds  of  stores  should  be  left  with  each  colony  in 
onler  to  last  it  from  the  time  of  feeding  in  Sti»tember  until  new  honey  is  collected 
in  the  sprinjr.  Although  the  winter  consumption  may  not  reach  20  i>ound.s  per  colony 
in  some  colonies,  much  or  all  of  the  8un>lus  will  \yc  needed  for  fe«>ding  in  the  spring. 

Sin<-e  the  ordinary  factory-made  single-walled  10-frame  Langstroth  hive  of 
eu.*tcru  white  pine,  with  the  combs,  pollen,  and  bees,  but  without  the  cover,  usually 
weighs,  if  dry.  between  30  and  40  pounds,  such  a  hive  when  r.  uly  for  wiiite.  should 
weigli  i)etween  70  a-ad  80  pounds.  In  addition  to  the  stores  let  i  the  hive,  the  bee- 
keeper will  be  well  advised  to  set  aside  combs  of  honey  to  be  gmu  to  the  colonies  in 
spring. 


PROTECrriON  FROM  COLD. 


There  arc  two  ways  of  protecting  b«  s  during  winter— out  of  doors  in  cases  filled 
with  packing  material,  and  indoors  ir  ho  cellar.  Generally  speakinsj,  the  packing 
case  is  preferable  in  southern  Ontario,  the  A'linapolis  Valley,  N.S.,  and  British 
Columbia,  in  all  of  which  place*  the  winter  is  comparatively  mild,  and  the  cellar  is 
more  satisfactory  in  the  north  and  on  the  prairies.  But  in  many  places,  that  is  to 
say   in  the  wide  belt  where  both  methods  produce  about  equally  good  reeults,  a  more 
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important  factor  in  deciding  which  plan  to  adopt  is  convenience.  If  the  beekeeper 
lia«  a  deep  and  dry  cellar  and  well  insulated  from  changes  in  temperature,  by  using 
it  he  can  save  himself  the  cost  of  making  cases  and  the  labour  of  packing  the  bees. 
If,  on  the  other  hand,  the  apiary— perhaps  an  out-apiary  some  distance  from  the  Iw-e- 
kocper's  residence— is  well  sheltered  from  wind,  and  no  suitable  cellar  is  available, 
casoB  may  be  used  and  the  bees,  snugly  packed  away  i-a  them,  will  need  no  attention 
throughout  the  winter,  -aor  indeed  until  spring  is  well  advanced,  by  which  time  tlh-y 
will  be  found  to  be  in  a  more  forward  condition  than  those  that  have  been  hnniithr 
out  of  the  cellar  and  have  been  placed  on  their  summer  stands  without  protection. 


WTNTianXG  OUTSIDE. 

In  wintering  bees  outside,  it  is  very  necessary  to  protect  the  apiary  from  wind, 
and  if  there  is  not  a  good  windbreak  071  all  sides,  consisting  say  of  ovorgreens,  which 
are  much  more  satisfactory  than  buildings,  a  fairly  close  board  fence  about  eight  feet 
high  should  be  erected  around  the  apiary. 

The  best  and  most  econon-ical  type  of  wintering  case  for  the  bees  is  one  made  to 
take  four  hives  en  bloc  and  usunily  back  to  back.  It  uses  less  material  per  colony  than 
c-ases  made  to  take  only  one  or  two  hives,  and  each  colony  is  warmed  on  two  sides  by 
its  ncighWirs.  The  credit  for  inventing  the  four-colony  case  ie  by  general  consent 
accorded  to  Jacob  Alpaugh,  a  Canadian. 

The  case  shculd  be  at  least  large  enough  to  allow  for  four  inches  of  packing 
between  the  hives  and  t?,p  sides  and  bottom  of  tlie  case,  and  eight  or  ten  inches  «ur- 
mountcu  with  an  air  sp^i.e  on  top  of  the  hives.  Where  the  regular  single-walled  ten- 
frame  Lanpstroth  hives  are  u>ed,  tlic.-<e  spaces  will  require  a  case  having  inside  dimen- 
sions of  4>s  inches  by  41  inches,  and  about  28  inches  high.  The  sides  and  floor  of  the 
case  should  be  of  grooved  and  tongued  boards.  The  roof  should  be  of  thin  boards 
nailed  to  a  strong  frame  that  telescopes  over  the  sides,  and  it  should  be  covered  witii 
roofing  to  make  it  waterproof. 

It  is  convenient  to  make  the  case  collapsible.  The  sides  may  be  held  together 
by  hooks,  or  they  may  be  held  together  more  firmly  by  means  of  a  thumb-screw  i)liiced 
near  the  top  and  operated  from  the  inside  in  combination  with  dowels  in  the  floor 
to  prevent  spreading  below,  the  thunib-cscrews  a-ad  dowels  to  be  held  in  cleats  fixed  on 
the  sides. 

The  construction  of  the  flight  holes  in  the  case  needs  particular  attention.  They 
should  be  cut  in  the  sides  of  the  case  opposite  the  .  ntrances  of  the  hives  but  at  least 
a  loot  apart.  In  winter,  the  flight  holes  should  be  of  the  smallest  size  that  p.  rm'its 
the  passage  of  bees  without  danger  of  blocking,  but  in  spring,  a  considerably  inrgci- 
size  IS  necessary.  A  satisfactory  way  to  meet  these  eonditio^is  is  to  cut  the  hole  four 
or  five  inclu.s  wide  by  one  inch  high  and  to  have  a  close-fitting  piece  of  wood  revolving 
on  a  screw  whu-h  will  re<luoe  it  to  one  inch  by  three-eighths  of  an  inch,  or  three- 
<  ightlu.  by  threc-e.ghtlis  of  an  inch.  There  should  be  no  projecting  ledge  beneath  the 
winter  entra:iee  to  lodge  snow  and  ice. 

The  packing  material  should  be  of  small  size,  supplying  numerous  dead  air 
spaces,  siieli  us  planer  shavings  or  dried  leaves  that  have  been  kept  for  at  least  a  veir 
The  material  on  top  may  be  placed  in  a  large  sheet  or  a  large  bag  for  casv  removal 
and  replacement  to  permit  of  the  occasional  examination  of  the  colony  in  spring. 

The  Canadian  condition*  require  cases  of  somewhat  different  construction  to 
those  that  are  used  in  many  parts  of  the  United  .States.  In  our  experiment^  at 
Ottawa.  Jt  has  been  found  that  the  entrance  is  too  small   in  spring  if  it  consists 


of  holes  only  three-eiRlithB  of  an  inch  in  diameter.  It  has  been  found  that  the  aspect  of 
the  entrance  makes  little  or  -no  difference  to  results.  It  may  face  north,  south,  east 
or  west.  No  drifting  of  bees  from  one  hi»e  to  another  to  matter  has  taken  place 
provided  flight  holes  have  been  a  reasonable  distance  apart,  say  18  inches.  Indeed,  a 
smaller  distance  has  been  found  satisfactory  if  a  stake  is  driven  into  the  ground 
between  the  two  entrances.  So  far,  extra  thick  packi^ig  has  not  been  found  particu- 
larly advantageous. 

Th«  boes  should  be  packed  in  the  winter  cases  in  September,  preforu'bly  before 
the  fall  feeding  is  done.  To  avoid  loss  of  bees,  the  hive*,  if  statidins  in  rows,  should 
be  praduall.v  brought  tocother  during  the  late  summer  so  as  to  oeoujiy  nearly  the  snnic 
position  and  face  the  same  way  as  th<>y  will  in  the  case.  A  less  satisfiictnry  phin, 
•idvisrvWe  only  when  the  ho^iey  flow  ends  early,  is  to  delay  moving  the  hive.s  and 
piickiiiir  thom  in  the  cases  until  the  bees  have  been  eonfined  to  the  hives  by  chilly 
weatlior  for  two  or  three  weeks.  In  iilacing  the  hivi-s  in  the  case,  the  covers  mny  1h- 
removed  in  order  to  bring  the  hives  close  tofrether,  but  in  a  cold  region,  it  is  advisable 
to  leave  over  the  combs  a  board  or  oilcloth  quilt  to  prevent  tlie  escape  of  too  uiiich 
heat  and  nioieture.  Passages  for  the  bees  over  the  combs  m:iy  be  provided  by  plnciiig 
sticks  under  the  quilt.  In  order  to  prevent  the  passage  between  the  hive  entnnce 
and  flight  holes  in  the  cn«j  becoming  choSxed  with  dead  bt>es  in  winter  it  should  be 

at  least  five-eighths  inch  deep. 

• 

It  is  not  necessary  to  remove  the  snow  surrounding  the  cases  during  the  winter, 
because  the  bees  are  not  likely  to  smother  even  if  buried  dwply  i-n  it.  In  some  places, 
however,  it  is  an  advantage  to  remove  the  snow  toward*  the  end  of  March. 

The  bees  should  not  be  removed  from  the  cases  until  spring  is  well  advanced. 
The  extra  good  protection  afforded  in  spring  by  the  packing,  especially  during  the 
first  few  weeks  of  breeding,  is  one  of  the  main  advantages  of  outside  wintering.  It 
is  a  good  practice  to  leave  the  hives  in  the  case  until  the  cases  become  inconvenient 
for  tiering  supers  (there  is  usually  room  for  the  first  super).  This  may  not  be  until 
June. 

Experiments  covering  seven  years  at  Ottawa  have  shown  that  colonies  wi-itered 
out-side  in  the  four-colony  cases  begin  breeding  earlier  and  average  stronger  by  the 
end  of  May  than  those  wintered  in  the  cellar,  but  that  they  are  more  liable  to  die  in 
the  winter,  especially  if  it  is  a  hard  winter  and  if  they  have  not  bec^i  prep:ire(l  in  the 
best  manner.    On  the  whole  the  advantage  is  slightly  in  favour  of  wintering  outside. 

These  remarks  are  based  on  the  us''  of  the  Langstroth  hive,  wliicli  lias  coiiil>s  in 
frames  9i  inchc«  deep  and  a  space  of  five-eighths  of  an  inch  Iwtwecn  tlie  bottom  bar 
of  the  frames  and  the  floor  of  the  hive.  Iii  wintering  outside  there  is  some  advan- 
tage in  having  the  combs  somewhat  deeper  in  order  to  give  each  section  of  the  cluster 
a  larger  available  food  supply,  and  in  having  more  space  under  the  combs,  especially 
towards  the  entrance.  These  features  can  l)e  provided  in  the  regular  Langstroth  hive 
by  placing  over  the  brood  chamber  a  shallow  super  containing;  combs  of  honey,  and 
by  slippi'ng  a  thin  wedge  between  the  brood  chamber  and  floor  on  each  side.  The 
additional  stores  and  room  supplied  in  the  second  chamber  are  particularly  useful 
for  stimulating  breeding  in  spring.  It  must  be  remembered,  however,  that  in  a  cold 
region  it  is  not  so  easy  for  the  bees  to  keep  warm  in  a  large  hive  afi  in  a  small  one. 


WINTERING  IN  THE  CELLAR. 


In  a  good  bee  cellar,  the  temperature  keeps  steady  between  45°  and  ."iO'F.,  the 
air  is  fairly  dry  and  not  unventilated,  and  light  is  excluded.    Two  of  these  conditions. 
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the  steady  temperature  and  moderate  dryneee,  are  not  always  easy  to  obtain  and  main- 
tain. To  secure  them,  two  important  principals  in  cellar  construction  should  be 
observed:  the  cellar  should  be  so  low  in  the  grouiid  that  it  ia  very  little  affected  by 
changes  in  the  outside  temperature,  and  the  ground  should  be  well  drained. 

In  a  cold  region,  however,  excellent  results  may  usually  be  obtained,  especially 
if  only  a  few  colonics  are  to  be  wintered,  by  boarding  off  for  the  bees  a  portion  of 
the  basement  of  the  beekeeper's  reeidence,  not  near  to,  nor  very  far  from  the  furnace, 
because  the  furnace  and  the. warmed  rooms  above  help  to  supply  and  maintain  the 
re<iuirod  conditions  so  well  that  minor  defects  in  the  construction  of  the  cellar  do 
not  matter,  and  but  very  little  special  attention  is  •:ieeded  because  the  temperature 
is  maintained  and  regulated  by  the  furnace  which  burns  hotter  in  the  colder  weather. 
Tlie  warm  air  around  the  furnace  rises  and  causes  air  circulation,  which  drice  and 
ventilates.  If,  in  mild  weather  towards  spring,  the  temperature  is  apt  to  rise  too 
l.igh,  the  cellar  may  bo  cooled  by  opening  the  basenint  windows  a  little.  The  cham- 
ber for  the  bees  should  be  near  or  against  the  wall  of  the  basement.  This  part  of  the 
wall  may  be  banked  outside  with  earth  to  above  the  level  of  the  bees'  chaniber. 
The  bees  should  not  be  placed  in  the  same  room  as  the  roots. 

Where  a  cellar  is  specially  excavated  for  the  bees,  concrete  is  a  good  material  for 
the  walls,  and  it  is  a  good  plan  to  build  over  the  cellar  the  house  that  is  to  be  used  as 
a  workroom,  for  extracting  the  honey  and  for  storing,  bee  supplies.  If  the  rooms 
above  the  cellar  are  not  heat«l  during  the  winter,  it  will  be  necessary  to  have  the 
ceiling  of  the  cellar  double-walled  with  a  large  i-nterispace  packed  with  sawdust  or 
other  non-cojiducting  material.  The  height  from  floor  to  ceiling  of  the  bee  cellar 
should  be  about  six  and  a  half  feet,  and  the  ceiling  should  be  below  the  frost  line.  For 
good  drHinage  and  insulation,  the  side  of  a  hill  is  a  desirable  place  for  building  a 
bee  cellar,  and  such  a  location  has  the  advantage  that  a  door  can  be  placed  at  the 
floor  level  for  easily  bringi^ig  the  bees  in  and  out.  To  prevent  the  escape  of  heat, 
there  should  be  one  or  two  inner  doors.  To  carry  off  the  moisture  produced  by  the 
bees,  and  to  supi)ly  ventilation,  a  chimney  should  be  provided.  This  chimney  may 
open  into  the  ui>per  chamber. 

For  every  volume  of  honey  consumed,  the  bees  give  off  an  amount  of  moisture 
that,  if  condensed,  would  make  an  approximately  equal  volume  of  ,vater.  If  the  air 
of  the  cellar  is  already  laden  with  moisture,  the  moisture  produced  by  the  bees  wall 
condense  in  the  hive,  a  condition  that  if  it  occurs  to  ainy  great  extent  and  is  long 
continued  is  liable  to  do  great  injury  to  the  bees. 

Very  dry  conditions  are  also  unfavourable,  esjjecially  towards  the  end  of  a  long 
winter  when  more  or  less  dysentery  has  developed.  The  stores  may  lose  so  much 
water  that  the  Ikvs  are  u-inble  to  remove  them  from  the  cells  and  the  colony  may  die 
in  coiisequeiu-e.  This  condition  occurs  most  fre<iu(>nt!y  i.i  connection  with  granu- 
lated ptores.  hut  it  sometimes  takes  place  with  stores  that  do  not  granulate,  such  as 
buckwheat  honey  and  sugar  syrup.  Soft  candy  given  to  a  colony  suffering  from  this 
troulde  will  harden,  and  thus  it,  too,  becomes  unavailable  for  food,  and  the  colony  may 
starve. 

In  Ca-iada.  ventilated  cellars  are  liable  to  become  very  dry  in  cold  weather 
because  of  tlie  small  amount  (vf  water  contained  in  the  outside  air  that  is  drawn  in. 
Air  at  zero  can  hold  only  one-sixth  the  weight  of  water  that  air  at  45°  can  hold. 
The  increase  in  moisture  that  occurs  in  a  very  dry  cellar  towards  spring,  as  the  outside 
temperature  rises,  is  benefii'inl  to  the  bees.  In  a  dry  cellar,  an  Ciirth  floor  may  be 
better  than  a  cement  floor. 

Some  cellars  are  fitted  with  an  air  intake  from  outside  entering  the  cellar  at  or 
near  the  floor  in  addition  to  the  chimney  outlet.  Tliere  is  no  question  that  by  this 
means  excellent  ventilation  may  be  obtained,  and  the  cellar  may  be  made  dry,  but 
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these  thinB§  are  sociired  at  the  cxpent'c  of  miikinfr  the  temperature  of  the  ci'llar  too 
cold  and  chanKcable.  The  trouble  with  sufh  a  system  of  ventilation  is  tliat,  contrary 
to  the  fumaoe,  whieh  retrulates  itself  automatically,  it  acts  least  when  nio*t  wante<l 
and  most  whrai  least  rt>q«ired.  In  colil  weather  when  warm,  moist  nir  is  needed,  cold 
dry  air  ie  drawn  in  litronply  throuph  the  smallest  openinjr,  while  in  mild  weather 
when  cool,  dry  air  is  desirable,  very  litt  air  will  enter  throufch  the  largest  oj^ninK, 
and  this  is  comparatively  warm  and  moist.  Therefore  the  ventilators  need  to  he  kept 
almost  closed  in  cold  weather,  n^id  opened  wide  in  mild  weather,  and  thus  they  need 
frequent  adjustinf?  in  reffions  where  mild  weather  alternates  with  cold  durine  the 
winter.  But  in  a  repion  where  it  stays  cold  throujih  the  winter,  the  ventilators  do 
not  need  much  attention.  Indeed,  such  a  region  provides  us  with  two  ways  in  which 
the  drausilit  may  be,  in  a  roujjh  measure,  automatically  reduced  n  winter  and 
increased  in  sprins.  These  are  the  rc<luction  or  even  closinR  of  the  mouth  of  the 
cellar  chimney  by  hoar  frost  from  the  condi-nsod  moisture  from  the  cellar  in  the 
winter,  and  tl'e  heatinir  of  the  chinuicv  or  of  the  bnildin?  containinjr  it  (provided 
this  has  a  chimney)  by  the  warm  su~ishine  in  spring,  because  by  the  time  the  cold 
weather  ceases,  the  sun  is  hiph  and  ])o\verful. 

The  necessity  for  fre<|uently  adjusting  the  ventilators  in  a  region  where  cold 
alternates  with  mild  weather,  especially  in  cellars  not  d<-(  p  in  the  ground,  constitutes 
•1  serious  disadvantage  to  wintering  in  such  cellars  in  southeri  Ontario  and  in 
i-outhern  A'.'berta.  In  siuithern  Ontario,  cellar  wintering  hiv  therefore  been  largely 
replaced  by  outside  wintering,  and  in  southern  AllM>rta,  where  the  temperature 
changes  are  very  great  and  sudden,  and  the  ground  is  dry,  gorxl  results  have  been 
obtained  at  the  Kxperimental  Farm  at  Lethbridge,  by  wintering  in  a  dug-out. 

For  convenience,  we  have  spoken  of  the  temi)erature  and  humidity  of  the  bee 
cellar.  The  temperature  and  humidit.v,  however,  that  we  need  to  ci,ii>ider  are  those  of 
the  air  in  the  hive  surrounding  the  bee  cluster.  This  air  may  be  warmed  a'nd  moist- 
ened to  some  extent  by  reducing  the  size  of  the  entrani'e  of  the  hive,  and  by  placing  a 
warm  impervious  cover  over  the  hive. 

In  taking  temperatures,  it  is  very  necessary  to  have  a  reliable  thermometer. 
Cheap  thermometers  may  be  quite  accurate  at  :i2°,  but  may  be  several  degrees  in  error 
between  i,")*"  and  50".  which  are  the  principal  temperatures  that  we  wish  to  record 
accuratelv  in  the  hoe  ccU-iir.  The  temperature  near  the  ceiling  of  the  cellar  ie  usually 
several  degrees  higher  than  near  the  floor. 

If  it  is  desiretl  to  measure  the  relative  humidity  of  the  Ik'c  cellar,  a  dry  and  wet 
bulb  thermometer  may  be  waved  or  revolved  briskly  in  the  air  and  the  percentjige  of 
relative  humidity  may  be  calculated  from  tahles  based  on  the  differences  in  the  two 
readings.  Al)out  50  per  cent  relative  humidity  in  the  bee  cellar  is  a  goo<l  percentage, 
but  a  wide  range  from  Im'Iow  4<l  to  (,ver  tlo  per  cent  may  also  be  satisfactory-.  T'nder 
L-ertain  conditions,  and  for  a  short  period,  as  low  as  ?>>'>  per  cent  and  as  high  as  80 
per  ccM  may  do  no  harm.  It  must  be  ri  niembcnKl,  howev(>r,  that  while  the  relative 
humidity  of  the  main  [art  of  tli''  cellar  may  Ik?  low,  and  it  may  ai.-n  be  comparatively 
low  inside  the  hives  ii.  ■  np:  ,  r  tier,  the  relative  humidity  in  the  back  corners  of  a 
hive  in  the  bottom  tier  in  a  iLinip,  cool  corner  of  the  cellar  may  be  at  saturation  and 
water  may  stand  here  the  whole  winter  and  mould  the  <'ouil)6  and  do  considerable 
barm  to  the  colony. 

It  is  the  usual  practice  of  Canadian  beekeepers  to  keeji  the  bee  cellar  tcmi)erature 
rather  low,  at  about  42',  becau.se  it  is  found  that  a  higlier  temperature  freciuciitly 
makes  the  bees  restless,  esix>cially  towards  si>riug.  TVis  rcstlcssiu-tw,  however,  as  lias 
been  shown,  doe.s  luit  originate  from  the  high  tcmiH?rature  but  from  unfavourable  con- 
ditions, of  which  the  most  important  is  unwlioli>somo  stores  which  make  the  bii-s 
re-tless  in  tiu'  higher  temperature.  It  is  quite  possible,  by  having  the  l)ees  on  whole- 
some etores  and  bringing  them  into  a  suitable  cellar  before  they  have  been  exposed 
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to  much  cold,  to  keep  them  quiet  ra  a  oellar  temperature  ranging  from  47°  to  62° 
throughout  a  kmtr  winter,  ^nd  under  such  conditioiw  they  winter  very  well. 

The  entrances  of  the  hives  in  the  bee  cella*  should  bo  left  open — wide  open  in 
most  cellars — and  the  bees  should  be  disturbed  as  little  as  possible.  Mice  must  be  kept 
cut  of  the  bee  cellar ;  they  will  do  great  harm  to  the  bees  and  combe  if  allowed.  The 
air  of  the  cellar  should  be  kept  clean  and  eweet,  and  for  this  purpose  in  a  cellar 
crowded  with  hives,  the  dead  bees  should  be  swept  up  and  removed  once  or  twice 
during  the  wint'^r. 

Beginners  are  often  in  doubt  as  to  the  best  time  to  bring  the  bees  into  the  cellar 
and  when  to  take  them  out.  The  best  time  to  take  them  in  is  as  soon  ae  poaaible 
after  they  had  the  last  good  flight  that  can  be  expected.  In  many  places,  this  is 
early  in  November.  The  best  dat«  to  bring  them  out  is  usually  when  the  willows 
come  into  bloom,  that  is  to  say.  when  the  bloesom  heads  are  showing  yellow,  if 
the  weather  is  favourable.  But  on  the  coast  and  in  other  places  where  a  considernble 
period  of  chilly  weather  may  still  be  expected  it  will  be  wise  to  leave  them  in  the  cellar 
n  week  or  two  longer.  If,  however,  the  bees  are  very  restless  and  the  mouths  of  the 
hives  are  much  spotted  with  dysentery,  it  may  be  advisable  to  bring  them  out  before 
willow  bloom  in  the  early  morning  of  a  day  that  promisee  to  be  sunny  and  warm  i-n 
order  that  they  may  get  a  good  cleaneing  flight  as  early  as  possible.  The  best  time  of 
day  to  bring  the  bees  out  of  the  cellar  is  in  the  evening  or  early  morning,  because  an 
immediate  flight  is  not  desirable,  and  may  cause  confusion  n-id  robbing.  Laundered 
articles  should  not  hang  out  to  dry  near  the  apiary  after  the  bees  have  been  brought 
from  the  cellar  until  they  have  made  their  cleansing  flight. 
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In  many  places  it  is  an  advantage  to  protect  the  colonies  that  have  been  brought 
out  of  the  cellar  with  packing  cases  or  paper  covers,  but  at  Ottawa  where  the  spring 
warms  up  quirfdy  in  average  seasons,  thi«  has  not  been  found  to  be  worth  while; 
however,  packed  covers  are  desirable.  It  is  important  that  the  hives  fihould  be  put 
in  a  place  sheltered  from  cold  winds,  and  the  size  of  the.  entrance  should  be  reduced. 

The  colonies  may  be  examined  on  a  warm  day  when  the  bees  are  flying  freely. 
Those  that  have  not  as  much  ae  at  least  ten  or  fifteen  pounds  of  stores  ehould  be 
given  combs  of  stores  to  make  up  the  deficiency,  and  colonies  that  are  without  queens 
or  that  have  drone  breeding  queens,  should  be  united  to  weak  colonies  that  contain 
fertile  queens.  Very  weak  colonies  may  be  (saved  by  placing  them  over  strong  colo- 
nies with  a  queen  excluder  between. 

It  is  wise  to  defer  this  first  examination  until  after  a  few  days  of  favourable 
conditions  and  nectar  is  coming  in  freely.  In  their  first  flight  after  the  winter,  the 
bees  of  the  different  colonies  mix  copiiderably,  especially  if  wind  blows  through  the 
apiary,  and  the  large  nuniliers  of  olrange  bees  in  the  hive  with  no  nectar  coming  in,  are 
liable  to  cause  the  queens  to  be  attacked,  balled,  and  possibly  stung,  so  I  hat  one  or 
two  of  their  legs  may  be  paralyzed  or  they  may  even  be  killed,  if  the  colony  is  opened 
and  examined.  Also  at  a  later  period  the  presence  of  a  fertile  queen  can  be  more 
easily  and  quickly  ascertained  by  noting  the  presence  of  capped  worker  brood,  which 
can  be  di,*tinguished  from  drone  brood  by  its  flat  and  not  etrongly  convex  cappings. 
Some  queens  do  not  begin  to  lay  until  some  days  after  the  colonies  have  been  removed 
from  the  cellar.  Further,  there  is  a  greater  ris*  of  brood  getting  chilled  during  early 
examinations  than  when  the  weather  is  warmer. 


